) but slip was smooth producing low levels of high-frequency radiation (Wang 2006a, b) . In contrast, the southern portion of the fault had much smaller displacements, but the level of accelerations was higher (Wang 2006a, b) . One explanation for such very large slips was that a lubrication mechanism may have occurred during the earthquake to reducing dynamic frictional resistance (Ma et al. 2003 ).
An essential issue in understanding the earthquake's rupture process and mechanism is the level of stress along the fault before, during, and after the earthquake. The energy balance between tectonic stresses, dynamic friction, radiated energy, and heat dissipation controls the character of dynamic rupture. There are many hypotheses for how a fault loses strength during sliding, including normal interface vibration, acoustic fluidization, elastohydrodynamic lubrication, thermal pressurization, mechanical lubrication, silica gel lubrication and melting (McKenize and Brune 1972; Brune et al. 1993; Brodsky and Kanamori 2001; Ma et al. 2003; Di Toro et al. 2004; Wibberley and Shimamoto 2005) . Physical and chemical data are essential for making progress in understanding how large earthquakes occur. The purpose of the Taiwan Chelungpu-fault Drilling Project (TCDP) is to obtain a physical sample of the fault where large displacements were known to have occurred during the Chi-Chi earthquake. Physical and chemical examinations of the fault surface should make it possible to infer important features, such as dynamic frictional characteristics. The large amount of fault slip at or near the surface provides a unique opportunity to study first-hand the physical mechanisms and chemical reactions involved in faulting during large earthquakes. The behavior of the thrust fault system of the Chelungpu fault during the 1999 Chi-Chi, Taiwan, earthquake presents clear advantages in the analysis of seismogenesis because the system is shallow dipping, and amenable to imaging and drilling. With this in mind, the NSC granted the TCDP funding in 2003, thereby allowing for the drilling of deep holes into the Chelungpu fault zone so as to obtain samples to shed light on the aforementioned issues. Drilling and coring at Hole-A and Hole-B with a side-track coring finished in mid-2005. In our reckoning it is now time to publish the current results of studies conducted both domestically and internationally. Hence we propose to collect the results from the site survey and on-site measurements, after going through regular peer reviewing process, as one special issue to demonstrate the recent progress in TCDP. We invited colleagues studying the geological and geophysical aspects of the Chelungpu fault to contribute their experiences and most recent works. Positive responses and a total of 11 contributions have been received from colleagues for this special issue.
Before drilling commenced in 2004, some geological investigations had already been carried out on the Plio-Pleistocene stratigraphy, sedimentology and structures of the Chelungpu fault area (Chen et al. 1999; , as well as shallow seismic reflection stratigraphy of the central Taiwan ). In addition, the characteristics of fault zone structures along the outcrops of surface ruptures occurring during the 1999 Chi-Chi Taiwan earthquake and 3D geometry of the Chelungpu fault have also been studied (Isaacs et al. 2007; Yang et al. 2007 ). Based on these results, a terrace near the Takung River of Taichung City was chosen as the drilling site. This site is some 2 km away from the surface rupture. The expectation was that the fault zone of the Chelungpu fault would be encountered between 900 to 1200 m in drilling depth ). Two holes, named Hole-A and Hole-B with a side-track coring were drilled for the TCDP. . Several groups designed experiments on site to measure the physical and chemical properties of samples when the cores were extracted from the holes. Meanwhile, well logging data, such as FMI, temperature, electrical resistivity, density, gamma ray and Pand S-wave sonic velocity, were taken and on-site planning was conducted for different depth intervals during drilling.
During drilling, more than six examinations, including core descriptions on the lithology, stratigraphy and structures Yeh et al. 2007 ), on-line gas monitoring, thermal and in-situ stress measurements ), well logging , nannofossils ) and microgeobiology descriptions ), were conducted with the results of these experiments and on-site measurements presented in this special issue. Core observations on lithology, nannofossils, structures and well loggings indicate that the three sedimentary formations of western Taiwan can be identified: the PlioPleistocene Chulan Formation, the Pliocene Chinshui Shale, and the Miocene Kueichulin Formation. In addition, at least six major fault zones can be recognized in the cores; those at depth 1111 m (FZ1111) and 1712 m (FZ1712) may correspond to the Chelungpu and Sanyi faults, respectively Hung et al. 2007; Wu et al. 2007) . Detailed descriptions on the meso-structures at three shallower fault zones have been given in this issue . A core-based stress measurement method, anelastic strain recovery (ASR) technique was used to determine both the orientations and magnitudes of present three-dimensional principal rock stresses. Preliminary results showed that the orientation of principal stresses changed between the shallower depths above the fault and the deeper depths below; that is, present stress distribution at the TCDP site might be influenced by the Chelungpu-fault rupture . Samples retrieved from the drilled core ranging from 464 to 1451 mbls were examined to characterize microbial community structures through cultivation-based approaches. The results indicate that microorganisms including fermenters, heterotrophic sulfate reducers, acetate-utilizing and H 2 -utilizing sulfate reducers, iron reducers and methanogens were ubiquitously present in the core samples. These results infer that the foreland sedimentary strata disturbed by tectonic activities over a geological time scale might support a heterotrophydominated deep terrestrial subsurface microbial ecosystem ).
Finally, we dedicate this special issue to the National Science Council (NSC) of Taiwan, Republic of China for its continued financial support in making this project successful. We are grateful to all participants of the TCDP including: drilling-company technicians, colleagues from several universities in Taiwan and Japan as well as the JAMSTEC, and students and assistants from NCU and NTU. We would also like to thank the International Continental Scientific Drilling Program (ICDP) for providing technical consulting, and partial funding.
